
P
hysics

A
spects

ofS
oftw

are

I.H
inchliffe,LB

N
L

C
onnections

betw
een

physics
and

softw
are

in
developm

entphase

�

R
equirem

ents

�

Testing
and

E
valuation

�

U
sage

S
upportofphysics

C
urrentU

.S
.A

ctivities

E
volution

into
operations

phase

A �

T �

L� �A �

S�

�� �	
 ������ ����� �������� � ��������



C
onnections

in
developm

entphase

T
he

softw
are

and
hardw

are
are

not
ends

in
them

selves,
they

are
a

service
thatenables

physics
to

getdone

P
hysicistinvolvem

entis
essentialduring

requirem
ents

and
design

phase

O
ngoing

physics
sim

ulation
provides

testing
and

requirem
ents

F
unctioning

sim
ulation

code
is

alw
ays

needed
in

case
ofdetectorchanges

�

R
ecently

the
crack

betw
een

the
centraland

forw
ard

calorim
eters

w
idened

Large
scale

tests
are

provided
by

M
ock

D
ata

C
hallenges

E
xpected

to
begin

in
2003

E
ssentialfor

testing
com

plete
system

W
illprovide

valuable
experience

for
R

egionalC
enter

in
data

access
and

usage
patterns

Interaction
ofT

ier
1/T

ier2/C
E

R
N

can
also

be
tested

in
detail

A �

T �

L� �A �

S 

�� �	
 ������ ����� �������� � ������ �



P
hysicistS

upport
S

om
e

support
of

specifically
P

hysics
related

activities
are

needed
In

particular
M

onte-C
arlo

event
generators

(w
ritten

by
persons

outside
the

collaboration)
m

ust
be

integrated
into

and
m

aintained
w

ithin
the

AT
LA

S
system

.
T

his
supportm

ustbe
continuous

and
backed

by
a

realcom
m

itm
ent

M
ustbe

partofthe
project

B
ased

on
other

experim
ents

experience
w

e
expect1

F
T

E
to

be
the

U
S

share.
Iam

C
oordinator

ofthe
group

thatis
responsible

for
this

in
AT

LA
S

A !

T "

L� #A !

S$

�� �	
 ������ ����� �������� � �������%



C
urrentU

.S
A

ctivities
S

everal
U

.S
.AT

LA
S

m
em

bers
are

active
in

leadership
of

the
various

physics
groups

J.P
arsons

–
Top

and
other

H
eavy

quarks
and

Leptons
F.P

aige
–

S
upersym

m
etry

I.H
inchliffe

–
M

onte-C
arlos

I.H
inchliffe

–
E

xotics
(ended

M
ay

1999)

A
tlas

D
etector

and
P

hysics
P

erform
ance

T
D

R
provided

a
thorough

w
ork

outand
testing

of“old”
system

F
orced

physicists
to

w
ork

w
ith

the
softw

are
and

softw
are

developers
to

deliver
a

product
P

rocess
w

as
painfulbutvery

useful
H

inchliffe
w

as
co-editor

D
etailed

contributions
from

m
any

U
.S

m
em

bers
S

om
e

exam
ples:-

A &

T '

L� (A &

S)

�� �	
 ������ ����� �������� � �������*



M
uon

resolution
using

Inner
detector

and
M

uon
system

D
em

onstrated
as

partofP
hysics

T
D

R
R

equired
integration

ofInner
detector

and
M

uon
system

softw
are

P
lots

show
reconstructed

A

+

µ ,

µ -
0

200

400

200
250

300
350

400

M
ass (G

eV
)

Number of Events

F
it P

aram
eters

M
ean =

 298. G
eV

S
igm

a =
 12.2 G

eV

0

200

400

600

200
250

300
350

400

M
ass (G

eV
)

Number of Events

F
it P

aram
eters

M
ean =

 298. G
eV

S
igm

a =
 10.8 G

eV

M
uon

system
only

C
om

bined
system

J.S
hank./ 01 2

A 3

T 4

L� 5A 3

S6

�� �	
 ������ ����� �������� � �������7



A
ngular

R
esolution

ofLA
r

C
alorim

eter
for

off-beam
photons

E
M

calorim
eter

designed
for

excellent
angular

resolution
for

photons
com

ing
from

the
interaction

vertex
In

events
w

ith
tw

o
photons

this
is

used
to

determ
ine

z
position

of
the

prim
ary

vertex
(8 9: 9

H

+

γγ)
F

inite
lifetim

e
particles

(cτ ;

1km
)

decaying
to

photons
produce

pho-
tons

thatdo
notpointto

prim
ary

vertex
T

hese
can

occur
in

certain
new

physics
signals(8 9: 9

supersym
m

etry

<χ
01 +

G̃
γ)

A =

T >

L� ?A =

S@

�� �	
 ������ ����� �������� � �������A



S
om

e
degradation

ofresolution

PP
PP

P
hoton

0 5 10

-20
0

20

∆Θ
 (deg)

RMS of (Θ
B

rec-Θ
B

gen) (deg)

.
R

esolution
as

a
function

ofnon-pointing
R

esolution
good

enough
to

obtain
inform

ation
on

lifetim
e.

S
tudy

tests
LA

r
sim

ulation/reconstruction
in

addition
to

its
physics

in-
terest

B
orissov./ 01 2

A C

T D

L� EA C

SF

�� �	
 ������ ����� �������� � ������HG



E
xotic

Top
signals

S
tudy

ofdecay
t+

γc
A

bility
to

setlim
iton

exotic
decay

depends
critically

on
m

ass
resolution

in
jetI

p
h

oto
n

system

0 50

100

100
150

200
250

m
γjJ  (G

eV
)

Events/2 GeV

D
odd./ 01 2

A K

T L

L� MA K

SN

�� �	
 ������ ����� �������� � �������O



Tau
identification/m

easurem
ent

Taus
can

be
an

im
portantsignalfor

new
physics8 9: 9

P Q
R 8 STUWVV
8X SU

M
easurem

entand
identification

is
difficult

Leptonic
tau

decays
are

oflim
ited

use
–

w
here

did
lepton

com
e

from
?

U
se

H
adronic

tau
decays,using

jetshape
and

m
ultiplicity

for
ID

and
jet

rejection.
S

am
ple

ofZ

+
ττ

w
as

used
C

om
bination

oftracking
and

E
M

calorim
eterused

to
m

easure
m

ultiplic-
ity

and
invariantm

ass
oftau

decay
products

C
an

give
sufficient

rejection
against

hadronic
jets

w
ith

high
enough

effiency
Invarient

m
ass

ofττ
system

can
be

inferred
from

m
easured

quantities
C

oadou./ 01 2

A Y

T Z

L� [A Y

S\

�� �	
 ������ ����� �������� � �������]



B
ackground

sim
ulations

B
ackgrounds

in
the

M
uon

system
are

a
very

im
portantproblem

S
im

ulated
using

G
E

A
N

T
3/G

C
A

LO
R

V
ery

C
P

U
intensive

R
ecentresults

from
studies

carried
outon

the
B

N
L

Linux
system

(S
hupe)

A ^

T _

L� `A ^

Sa

�� �	
 ������ ����� �������� � ���������



A b

T c

L� dA b

Se

�� �	
 ������ ����� �������� � ���������



E
volution

into
D

ata
P

hase
A

s
AT

LA
S

enters
the

data
phase,

relations
betw

een
project

com
po-

nents
w

illchange
D

ata
analysis/physics

becom
es

dom
inantactivity

P
rojectw

illneed
to

evolve
to

reflectthis

A f

T g

L� hA f

Si

�� �	
 ������ ����� �������� � ���������


